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CLEAN SET OF CLAIMS PER 06/12 /01 AMENDMENT 
TLS. APPLICATION SERIAL NO. 09/534,282 



(Once Amended) A magnetic recording medium, comprising: 
a non-magnetic support; 
a magnetic layer formed on the support; and 

a lubricant layer over the magnetic layer, the lubricant layer including a compound 
selected from the group consisting of hydrocarbyl-substituted cyclppentane, hv^rocarbyl- 
substituted cyclopentene, hydrocarbyl-substituted cyclopentadiene, and mixtures thereof. 



2. (Once Amended) The magnetic recording medium of claim yvvherein the lubricant 
layer includes a hydrocarbyl-substituted cyclopentane, a hydrocarbyl-substituted 
cyclopentene, or a hydrocarbyl-substituted cyclopentadiene as represented by the following 
respective formulas: 




? C 1 700 



wherein R< and R 2 are respectively a hydrocarbyl group, and m and n are respectively 
zero or a positive integer and the sum of m + n is greater than zero. 
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3. (Once Amended) The magnetic recording medium of claim 1, wherein the lubricar 
layer includes a hydrocarbyl-substituted cyclopent ane, a hy drocarbyl-substituted 
cyclopentene, or a hydrocarbyl-substiwted-cydo^^ by theibllowing 

respective formulas: 




wherein R', and R' 2 are respectively a functionalized hydrocarbyl group which 
includes a functional'group selected from -OH; -NH 2 ; carboxylic acid; carboxylicester; y 
phenolic ester; polyether; amide; amine; sulfonamide; thiophosphate; and phosphate, and m 
and\n are respectively zero or a positive integer and the sum of m + n is^greater than zero. 



ice Amended) The magnetic recording mediufn of claim 1, wherein the 
hydroe4byl^ibstituted cyclopentane, hyjli^atDyl-substiruted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene include at least one functional group selected from the group 
consisting of hydroxy, carboxylic acid, amine, carboxylic ester, carboxylic amide, phosphate, 
and sulfur-containing groups. 
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5. (Once Amended) The magnetic recording medium of claim 4, wherein tl 
hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopenteneySr hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 




wherein a is 0, 1, 2, 3(4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer;'!*.,, 
R 2 , R 3 , and R 4 are individually a hydrocarbyl group. 

/ ^ 
6. (Once Amended) The magnetic recording medium ofclaim 4, wherein the 



hydrocarbyl-substituted cyclopentane, hydrocarbyl-subsrinSted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented b^th^lbllowing respective formulas: 





, 3 — 0^-1^—0--? = 



> = x 
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R 3 __oj-R4 — 0--P = X 




wherein a is 0, 1, 2, 3, 4, 5, 6, 7, 8, SUSr 10; m and n are zero or a positive integer; R„ 
R 2 , R 3 , and R 4 are individually a hydrocarjjyl group; X is either oxygen or sulfur. 



7. / (Once Amended) The magnetic recording medium of claim 4, wherein the 
hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are'represented by the following respective formulas: 



/ 




[r 3 — o]tR4— o — c — y 
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wherein a is 0, 1, 2, 3, 4, 5^7, 8, 9, or 10; m and n are^ero or a positivij integer; R„ 
R R 3 , and R4 are individually^hydrocarbyl group; Y is -OH, -NH 2 , or 



8. (Once Arnended) The magnetic recording medium of claim 4, wherein the 
hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 



[ 
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wherein c is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive inteepif R„ 
R 2 , and R 3 are individually a hydrocarbyl group; R 4 and R 5 individually are hydro^fi or 
hydrocarbyl. 



9. (Once Amended) The magnetic recording medium of claim 4, wherein the 
hydrocarbyl-substituted cyclopentane^ydi-5c^u^ or hydrocarbyl- 



substituted cyclopentadiene cyclopentadiene are represented by/the following respective 
formulas: 




wherein c is 0, 1, 2, ^AJh^h^ 9 > or 10 i rn and n are zero or a positive integer; R„ 
ire individu^ll^^ySrocarbyl group; R 5 is hydrogen or hydrocarbyl; Z is hydrocarbyl. 



I\ 0. (Once Amended) The magnetic recording medium of claim 4, wherein the 
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1 



hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the fojlojwingrespecjive formulas: 




whereVeisO^^fC 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; R„ 
{ 29 and R 3 are individually a hydrocarbyl group; R 5 is hydrogen or hydrocarbyl. 



o 




ce Amended) The magnetic recording medium of claim4jvherein-the- 



^ r ^^hyoVocarbyl-substituted cyclopentane, hydr^arbyl-substiHIted cyclopentene, or hydrocarbyl- 



substituted cyclopentadiene^are-represented by the following respective formulas: 
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'wherein p is U^^^ToFlO; q is 1, 2, 3, .... or 10; m andj^are-zero or a positive 
integer; R^aad^are individually a hydrocarbyl grojipr- 




4fy 12^ (Once Amended) The magnetic recording medium of claim 4, wherein the 
^hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene^orhydrocarbyl- 
substituted cyclopentadiene are represented by the following respectivejormulas: 

/I 




whereirHnand n are zero or a positive integers; R t and R 2 individually are a 
hyaroca^group; R 3 and R 4 individually are hydrocarbyl, hydroxy, nitrile, carboxylic acid, 
tylic amide, or carboxylic ester. 




1 3 . The magnetic recording medium of claim 1 , further comprising: 

a protective layer between the magnetic layer and the lubricant layer. 



X a^ (Once Amended) The magnetic recording medium of claim 13, wherdnjjxe^ubricant 
ayer includes a hydrocarbyl-substituted cyclopentane, a hyo^ocarby^substituted 
cyclopentene, or a hydrocarbyl-substituted cyclopentadiene asjepresented by the following 
respective formulas: 
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wherein I^md R 2 are respectively a hydrocarbyl group, and m and n are respectively 
zero or a positive integer and the sum of m + n is greater than zero. 

15. (Once Amended) The magnetic recording medium of claim 13, wherein the lubricant 
layer includes a hydrocarbyl-substituted cyclopentane^^ydrocaTr5yl :: surJstiUi^ 
cyclopentene, or a hydrocarbyl-substituted cycl^pentadiene as represented jjy^ following 
respective formulas: 
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wherein R\ and R' 2 are respectively a functionalized hydrocarbyl group which 
includes a functional group selected from -OH; -NH 2 ; carboxylic acid; carboxylic este/; 
phenolic ester; polyether; amide; amine; sulfonamide; thiophosphate; and phosphate, and m 
and n are respectively zero or a positive integer and the sum of m + n is greater/than zero. 

(Once Amended) The magnetic repofalrig medium of claim 13, wherein 
ydrocarbyl-substituted cyclopentaj^efhydrocarbyl-substituted cyclopphtene, or hydrdcarbyl- 
substituted cyclopentadiene inckfde at least one functional group selected from the grourA 
consisting of hydroxy, carboxylic acid, amine, carboxylic ester^arboxylic amide, phosphate, 
and sulfur-containing groups. 

1 7. (Once Amended) The magnetic recording mediurfi of claim 1 6, wherein the / 
hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocar/yl- 
substituted cyclopentadiene are represented by mellowing respective formulas: 

[r 3 — O^-^ — OH 
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wherein a is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer/f^, 
R 2 , R 4 are individually a hydrocarbyl group. 



18. (Once Amended) The magnetic recording medium of claim 1 6, wherem^he 
hydrocarbyl-substituted cyclopentane, hydrocarbyl;Subs!ituted cyclopenten<or hydrocarbyl- 
substituted cyclopentadiene are represented,by the following respective formulas : N 




wherein a is o{ 1, 2, 3, 4, 5, 6^><9, or 10; m and n are zero or a positive integer; R„ 
R 2 , R 3 , and R 4 are individuallv^iyo^carbyl group; X is either oxygen or sulfur. 



19. (OncCAmended) The magnetic recording medium of claim 1 6, wherein the 
hydrocarbyUubstituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 
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[r 3 — 0^-R4 — O — C — Y 




y^i — o]-R 4 -0 — 




wherein/a is 0, 1, 2, 3, 4, 5/6, 7, 8, 9, or 10; m and n are zero or a positive integer;^,, 
R 2J R 3 , and R 4 ire individually Aydrocarbyl group; Y is -OH, -NH 2 , or 



OO-oh. 

20. (Once Amended) The magnetic^ejc^jfamg medium of claim 1 6, wherein the 
hyoVocarbyl-substltu^^ cyclopentene, or hydrocarbyl- 

substituted cyclopentadiene are represented by the following respective formulas: 
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wherein c is 0, 1, 2, 3, 4, 5, 6, 7, 8/9, or 10; m and n are zero or a positive integer; R„ 
R 2) and R 3 are individually a hydrocarlj/ group; R 4 and R 5 individually are hydrogen or 
hydrocarbyl. 



2 1 . (Onee Amended) The magnetic recording medium of clainvl'6, wherein the 
hydrocarby'-substituted cyclopentane, hydrocarbyl-substimt^a^clopentene, or hydrocarbyl- 
substituted cyclopentadiene4re represented by the^ftStfowing respective formulas: 



Rs o 




o 
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R5 o 
o 




wherein c is 0, 1, 2, 3, A{ 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer;^,, 
R 2 , and R 3 are individually a hydrocarbyl group; R 5 is^ydrogen or hydrocarbyl; Z is 
hydrocarbyl. 



22 . (Once Amended) /The magnetic recording medium of claim 1 6, wherein the 
hydrocarbyl-substitutedytyclopentane, hydroc4rbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented'by the following respective formulas: 
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wherein c is 0, 1, 2, 3^>VVSr9T^5rlO; m and n are zero or a positive integer; R„ 
R 2 , .and R 3 are indivuid^riy i hydrocarbyl group; R 5 is hydrogen or hydrocarbyl. 



Amended) The magnetic recording medium of claim 16, wherein the, 
Vn\J hya>o€arbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, ^hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 
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wherein p is 1, 2, 3, or 10; q is 1, 2, 3, .... or 10; m and^are zero or a positive 
integer; R t and R 2 are individually a hydrocarbyl group. 

24. (Once Amended) The magnetic recording medium of claim 16, wherein the 
hydrocarbyl-substituted cyclopentane, hydrocarbvl4ubstituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by/the following respective formulas: 




wherein m and n are zero or a positive integers; R, and R 2 individually are a 
hydrocarbyl group; R 3 and R 4 individually are hydrocarbyl, hydroxy, nitrile, carboxylic acid, 
carboxylic amide, or/earboxylic ester. 



25. (Once ^mended) A magnetic head, comprising: 
a heacf; and 

a lutfricant layer over at least a portion of the head, the lubricant layer including a 
compoun/selected from the group consisting of hydrocarbyl substituted cyclopentane, 
hydrocarbyl substituted cyclopentene, hydrocarbyl substituted cyclopentadiene, and mixtures 
thereof. 

(Once Amended) A data storage/retrieval device, comprising: 
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ghetic recording medium including a magnetic layer over a support and a 
lubricant layer over the magnetic layer, the lubricant layerjnciuding-a-compound selecfetb 
from the group consisting of hydrocarbyl si^timted^yclopentane, hydrocarbyl substituted 
cyclopentene, hydrocarbyl substituted^yclopentadiene, and mixtures thereof; and 

a magnetic head^adjacent to the magnetic recording medium, the magnetic head 
sliding on the magnetic recording medium to read and write information on the magnetic 
recordia^medium. 

27. The data storage/retrieval device of claim 26, further comprising: 

a power supply for applying a voltage across the magnetic recording medium and the 
magnetic head for reading or writing information on the magnetic recording medium. 

28. The data storage/retrieval device of claim 26, wherein the device is a computer disk 
drive. 




disk finve can communicate with the 



ended) A computer, comprising: 

"aCPU; 

a disk drive connected to the CPU so that the 
CPU, the disk drive including: 

a magnetic recording medium having a magnetic layer over a support and a lubricant 
layer over the magnetic layer, the lubricanUayer having a compound selected from the group 
consisting of hydrocarbyl substituted c^clopentane, hydrocarbyl substituted cyclopentene, 
hydrocarbyl substituted cyclopenjadiene, and mixtures thereof; and 

a magnetic head adjacent to the magnetic recording medium, the magnetic head 
sliding on the magnetic recording medium to read and write information on the magnetic 
recording medium. 

30. (Once-Amended) A method of manufacturing a magnetic recording medium, 

comprising: 

"providing a non-magnetic support; 
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ling a magnetic layer on the support; and 
forming a lubricant layer over the magnetic layer ^the lubricant layer including a 
compound selected from the groujixonsisf^^ substituted cyclopentane, 

hydrocarbyl subsiitttt^cydopentene, hydrocarbyl substituted cyclopentadiene, and mixtures 
the 

3 1 . The method of claim 30, further comprising: 

forming a protective layer on the magnetic layer between the lubricant layer and the 
magnetic layer. 





32. The magnetic recording medium of claim 1 , wherein the lubricant layer further 
comprises one or more additives. 

(Once Amended) The magnetic recording medium of claim 32, the additives are 
cyclic phosphazenes, metallic soaps, fattyacjdi^^ esters, higher aliphatic 

alcohols, monoalkyl pho^X^^^hosphsitcs, trialkyl phosphates, paraffins, silicone 
oils, animal ^ojJsrVe^^able oils, mineral oils, higher aliphatic amines, inorganic fine powders, 
re^^mepowders, unsaturated aliphatic hydrocarbons, or a mixture thereof. 

34. The magnetic recording medium of claim 13, wherein the lubricant layer further 
comprises one or more additives. 

5 . (Once Amended) The magnetic recording medium of claim 34, the additives are 
yclic phosphazenes, metallic soaps, fatty acidsjunides^^ higher aliphatic 

alcohols, monoalkyl P hosphatesjiiaJky4-^^ trialkyl phosphates, paraffins, silicone 

oils, animal oils, vegeJaJ>le^5iTsTmineral oils, higher aliphatic amines, inorganic fine powders, 
resin fine pow^ielCunsaturated aliphatic hydrocarbons, or a mixture thereof. 
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The magnetic recording medium of claim 1, wherein the lubricant layer including a 
mixture of two or more lubricants; one lubricant is selected frc^rOhe^u^c^sisting of 
hydrocarbyl-substituted cyclopentanes, cyclopentenes^n^ydopentadienes which are not 
functionalized; another lubricant is selectedfrc^TmTgroup consisting of hydrocarbyl- 
substituted cyclopentanes, cyclopenjepesfand cyclopentadienes which are functionalized. 

37. The magnetic reeling medium of claim 13, wherein the lubricant layer including a 
mixture of two or mdre lubricants; one lubricant is selected from the group consisting of 
hydrocarbyl-su^sdtuted cyclopentanes, cyclopentenes, and cyclopentadienes which are not 
functionajized; another lubricant is selected from the group consisting of hydrocarbyl- 
substitrfted cyclopentanes, cyclopentenes, and cyclopentadienes which are functionalized. 
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